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DISPLAY MODULE AND MOBILE
TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s based on and claims priority to
Chinese Patent Application Serial No. CN 201710053994.7,

filed on Jan. 22, 2017, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to the field of electronic
equipment, and 1n particular to a display module for an
clectronic device and a mobile terminal including the dis-
play module.

BACKGROUND

One development trend for an electronic device, such as
a mobile phone, 1s to implement a display screen that
provides the electronic device with a higher screen-to-body
ratio. A driver chip that 1s provided on a same side of a
display module as its display area for driving the display
screen may occupy an area on a Iront side of the display
module 1n such a manner so as to result with a low
screen-to-body ratio.

SUMMARY

This Summary 1s provided to introduce a selection of
aspects of the present disclosure 1 a simplified form that are
turther described below in the Detailed Description. This
Summary 1s not intended to 1dentity key features or essential
teatures of the claimed subject matter, nor 1s 1t intended to
be used to limit the scope of the claimed subject matter.

Aspects of the disclosure provide a display module that
includes a flexible circuit board, a display screen electrically
connected to the flexible circuit board, and a drive chip
clectrically connected to the flexible circuit board and the
display screen. The drive chip 1s located on a first side of the
display module that 1s opposite to a second side of the
display module that constitutes a display side of the displa
screen.

According to an aspect of the disclosure, the display
module also includes an electrical connection portion having,
a first section electrically and directly connected to the
display screen, and a second section electrically connected
to the first section via a curved section, wherein the second
section 1s disposed under the first section and is electrically
and directly connected to the flexible circuit board.

In an example, the drive chip 1s electrically and directly
connected to the flexible circuit board.

In another example, the tlexible circuit board, the display
screen, the first section, and the second section are parallel
to one another, and wherein the curved section has an arc
shape.

According to an aspect of the disclosure, the flexible
circuit board has a rectangular shape, and the drive chip has
a long strip shape. According to another aspect of the
disclosure, a length direction of the flexible circuit board is
parallel to a length direction of the drive chip and parallel to
a width direction of the display screen.

In an example, the electrical connection portion is inte-
grally formed with the display screen.
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In another example, each one of the first section, the
curved section, and the second section has a first thickness,
and the first thickness 1s less than a second thickness of the

display screen.

According to an aspect of the disclosure, the display
screen 1s an organic light emitting diode (OLED) display
screen.

According to another aspect of the disclosure, the elec-
trical connection portion 1s a tlexible conductive film.

In an example, a ratio of a length of the display screen to
a length of the first section i1s 1n a range from 90 to 113.

According to an aspect of the disclosure, the display
module also includes a cover glass aflixed to the display
screen. According to another aspect of the disclosure, a ratio
of a length of the display screen to a length of the cover glass
1s 1n a range from 0.8 to 0.98.

Aspects of the disclosure also provide a mobile terminal
including a display module that includes a flexible circuit
board, a display screen electrically connected to the flexible
circuit board, and a drive chip electrically connected to the
flexible circuit board and the display screen. The drive chip
1s located on a first side of the display module that is
opposite to a second side of the display module that con-
stitutes a display side of the display screen.

According to an aspect of the disclosure, the mobile
terminal also includes a communications device that 1s
configured to access a communications network and com-
municate with other mobile terminals via the communica-
tions network.

It 1s to be understood that both the foregoing general
description and the following detailed description are 1llus-
trative and explanatory only and are not restrictive of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated 1n
and constitute a part of this specification, illustrate aspects
consistent with the present disclosure and, together with the
description, serve to explain the principles of the present
disclosure.

FIG. 1 1s a structural diagram illustrating a part of a
display module 1n accordance with an exemplary aspect of
the present disclosure;

FIG. 2 1s a front view of a display module 1n accordance
with an exemplary aspect of the present disclosure;

FIG. 3 1s a bottom view of a display module 1n accordance
with an exemplary aspect of the present disclosure; and

FIG. 4 1s a diagram 1llustrating a part of a cross-section
taken along the line A-A of FIG. 3 1n accordance with an
exemplary aspect of the present disclosure.

The specific aspects of the present disclosure, which have
been illustrated by the accompanying drawings described
above, will be described 1n detail below. These accompa-
nying drawings and description are not intended to limait the
scope of the present disclosure 1n any manner, but to explain
the concept of the present disclosure to those skilled in the
art via referencing specific aspects

DETAILED DESCRIPTION

Reference will now be made in detail to exemplary
aspects, examples of which are illustrated 1n the accompa-
nying drawings. The following description refers to the
accompanying drawings in which the same numbers 1n
different drawings represent the same or similar elements
unless otherwise represented. The implementations set forth
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in the following description of illustrative aspects do not
represent all implementations consistent with the disclosure.
Instead, they are merely examples of apparatuses and meth-
ods consistent with aspects related to the disclosure as
recited 1n the appended claims.

In the present disclosure, the noun of locality such as
“upper” and “lower” as used herein are generally described
with an electronic device such as a mobile phone being 1n a
state where 1t 1s placed horizontally, and 1n particular, “upper
side” refers to a side at front side of the mobile phone, and
“lower si1de” refers to a side at rear side of the mobile phone,
unless otherwise stated.

As shown 1n FIGS. 1 to 4, there 1s provided a display
module according to an aspect of the present disclosure. The
display module includes: a flexible circuit board 30, a
display screen 10 and a drive chip 20 both of which are
clectrically connected to the flexible circuit board 30. The
drive chip 20 1s electrically connected to the display screen
10 and 1s located on a side opposite to a display side of the
display screen 10. In other words, the drive chip 20 is
located below the display screen 10.

It 1s to be noted that the “electrically connection™ as used
herein includes two possible connection ways of direct
clectrical connection and indirect electrical connection. By
taking that the display screen 10 1s electrically connected to
the driver chip 20 as an example, 1t includes the following
two connection ways: (1) the display screen 10 1s electrically
and directly connected to the drive chip 20, that 1s, the
display panel 10 and the dnive chip 20 are electrically
connected without other intermediate member between
them; and (2) the display screen 10 1s electrically and
indirectly connected to the drive chip 20, that 1s, the drive
chip 20 and the display screen 10 must be electrically
connected by an mtermediate conductive member.

In the present disclosure, by providing the drive chip 20
below the display screen 10, 1t 1s possible to prevent the
drive chip 20 from occupying any space of a display area so
as to enable the display screen 10 to occupy an area on a
front side of the display module as much as possible. Thus,
screen-to-body ratio of the device module can be increased
and thereby user’s experience can be improved.

In the present disclosure, the flexible circuit board 1s
partially located 1n an area at the front side of the display
module and the other part 1s located 1n an area at the rear side
of the display module. In order to further increase the
screen-to body ratio of the display module, the flexible
circuit board may be entirely located 1n an area at the rear
side of the display module. In the former case, for ease of
clectrical connection to the display screen, it 1s possible for
the flexible circuit board to have an edge thereof curved
upwardly so as to be electrically connected to the display
screen 10, 1.e., the flexible circuit board 1s formed 1n a flat
plate structure having a curved edge. In the latter case, an
clectrical connection section 40 may be provided between
the display screen 10 and the flexible circuit board 30 for
tacilitating electrical connection of the flexible circuit board
to the display screen.

In one exemplary aspect, as shown 1n FIG. 4, the electrical
connection segment 40 may include a first section 41, a
curved section 42 and a second section 43 that 1s below the
first section 41 by the curved section 42. The display screen
10 15 electrically and directly connected to the first section
41, and the flexible circuit board 30 1s electrically and
directly connected to the second section 43. That i1s, the
clectrical connection section 40 1s integrally formed as a
U-shaped structure that opens toward a side of the display
screen. Since the curved section 42 1s more prone to stress
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concentration, the display screen 10 and the flexible circuit
board 30 are connected to the curved section 42 through the
first section 41 and the second section 43, respectively, so
that the display module has a reliable durability, has an
extended life circle.

In the present disclosure, the drive chip 20 1s electrically
and directly connected with the second section 43 of the
clectrical connection segment 40. Alternatively, in order to
cellectively utilize internal space of the display module and
shorten length of the electrical connection segment 40, the
drive chip 20 may be electrically and directly connected
with the flexible circuit board 30, as shown in FIG. 1 and

FIG. 4.

In the present disclosure, the electrical connection seg-
ment 40 may be any component that enables connection
between circuits. For example, the electrical connection
segment 40 may be a tlexible circuit board. In one aspect, for
case of manufacture, the electrical connection segment 40
may be a flexible conductive film. The flexible conductive
film may be, for example, a flexible conductive film of
Graphene.

In the present disclosure, the flexible circuit board 30, the
display screen 10, the first section 41 and the second section
43 are parallel to each other, and the curved section 42 1s an
arc structure such as a semicircular structure, as shown 1n
FIG. 4, 1n order to make full use of internal space of the
display module.

In the present disclosure, the flexible circuit board 30 has
a rectangular structure, and the drive chip 20 has a long strip
structure, and length direction of the flexible circuit board 30
1s parallel to length direction of the drive chip 20 and parallel
to width direction of the display screen 10, as shown 1n FIG.
1, in order for wiring within the display module. In this way,
it 1s possible for the display module to have compact
arrangement of wirings, and to eflectively utilize internal
space thereof.

In order to further increase the screen-to-body ratio of the
display module, the electrical connection segment 40 may
be integrally formed with the display screen 10.

In the present disclosure, the first section 41, the curved
section 42 and second section 43 have the same thickness,
and the thickness of the first section 41 1s smaller than
thickness of the display screen 10, as shown in FIG. 4, 1n
order for easy manufacturing of the electrical connection
segment 40. By setting the thickness of the electrical con-
nection segment 40 to be less than the thickness of the
display screen 10 1n this way, it 1s possible for the electrical
connection section 40 to be easily integrated with the display
screen 10 and curved downward to form the curved section
42.

In the present disclosure, the display screen 10 may be
any suitable display known to those skilled in the art. For
example, the display screen 10 may be an LCD (Liquid
Crystal Display) display screen, or an LED (Light Emitting
Diode) display screen. In an exemplary aspect of the present
disclosure, the display screen 10 may be an OLED (Organic
Light-Emitting Diode) display screen in order for easy
curving of the electrical connection segment 40 formed
integrally with the display screen 10. Because an OLED has
advantages of thinness, lightness, good flexibility and easy
folding, 1t 1s possible for the display module not only to have
thinner thickness, but also to meet the design requirement
for a display module with a maximum screen-to body ratio.

In the present disclosure, a ratio of length of the display
screen 10 to length of the first section 41 may be in a range
from 90 to 115, 1n order to increase the screen-to-body ratio.
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In the present disclosure, the display module further may
tarther include a cover glass 50 atlixed to the display screen
10, and a ratio of length of the display screen 10 to length
of the cover glass 50 may be 1n a range from 0.8 to 0.98, 1n
order to increase the screen-to-body ratio.

In one exemplary aspect, the display screen 10 may be
adhered to the cover glass 50 by photosynthetic glue.

According to another aspect of the present disclosure,
there 1s provided a mobile terminal that includes a display
module described above 1n detail.

In the present disclosure, the mobile terminal may be, for
example, an electronic product such as a mobile phone or a
computer.

It 1s noted that the various modules, sub-modules, unaits,
and components 1n the present disclosure can be imple-
mented using any suitable technology. For example, a mod-
ule may be mmplemented using circuitry, such as an inte-
grated circuit (IC). As another example, a module may be
implemented as a processing circuit executing soltware
instructions.

Other aspects of the disclosure will be apparent to those
skilled 1n the art from consideration of the specification and
practice of the disclosure disclosed here. This application 1s
intended to cover any variations, uses, or adaptations of the
disclosure following the general principles thereof and
including such departures from the present disclosure as
come within known or customary practice in the art. It 1s
intended that the specification and examples be considered
as 1llustrative only, with a true scope and spirit of the
disclosure being indicated by the following claims.

It will be appreciated that the present disclosure 1s not
limited to the exact construction that has been described
above and illustrated 1n the accompanying drawings, and
that various modifications and changes can be made without
departing from the scope thereof. It 1s imntended that the
scope of the disclosure only be limited by the appended
claims.

What 1s claimed 1s:
1. A display module comprising:
a flexible circuit board;
a display screen electrically connected to the flexible
circuit board;
a drive chip electrically connected to the tlexible circuit
board and the display screen, wherein the drive chip 1s
located on a first side of the display module that 1s
opposite to a second side of the display module that
constitutes a display side of the display screen; and
an electrical connection portion comprising a first section
clectrically and directly connected to the display
screen, and a second section electrically connected to
the first section via a curved section, wherein the
second section 1s disposed under the first section and 1s
clectrically and directly connected to the flexible circuit
board,

wherein the electrical connection portion 1s integrally

formed with the display screen, and

wherein each one of the first section, the curved section,

and the second section has a first thickness, and
wherein the first thickness 1s less than a second thick-
ness of the display screen.

2. The display module according to claim 1, wherein the
drive chip 1s electrically and directly connected to the
flexible circuit board.

3. The display module according to claim 2, wherein the
flexible circuit board, the display screen, the first section,
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and the second section are parallel to one another, and
wherein the curved section has an arc shape.

4. The display module according to claim 3, wherein the
flexible circuit board has a rectangular shape, and the drive
chip has a long strip shape, and wherein a length direction
of the flexible circuit board 1s parallel to a length direction
of the drive chip and parallel to a width direction of the
display screen.

5. The display module according to claim 1, wherein the
display screen 1s an organic light emitting diode (OLED)
display screen.

6. The display module according to claim 1, wherein the
clectrical connection portion 1s a flexible conductive film.

7. The display module according to claim 1, wherein a
ratio of a length of the display screen to a length of the first
section 1s 1n a range from 90 to 115.

8. The display module according to claim 7, further
comprising;

a cover glass athixed to the display screen, wherein a ratio
of a length of the display screen to a length of the cover
glass 1s 1 a range from 0.8 to 0.98.

9. The display module according to claim 1, further

comprising:

a cover glass aflixed to the display screen, wherein a ratio
of a length of the display screen to a length of the cover
glass 1s 1n a range from 0.8 to 0.98.

10. A mobile terminal comprising:

a display module comprising:

a flexible circuit board;

a display screen electrically connected to the flexible
circuit board:;

a drive chip electrically connected to the tlexible circuit
board and the display screen, wherein the drive chip
1s located on a first side of the display module that 1s
opposite to a second side of the display module that
constitutes a display side of the display screen; and

an electrical connection portion comprising a first sec-
tion electrically and directly connected to the display
screen, and a second section electrically connected to
the first section via a curved section, wherein the
second section 1s disposed under the first section and
1s electrically and directly connected to the flexible
circuit board,

wherein the electrical connection portion 1s integrally
formed with the display screen, and

wherein each one of the first section, the curved sec-
tion, and the second section has a first thickness, and
wherein the first thickness 1s less than a second
thickness of the display screen.

11. The mobile terminal according to claim 10, wherein
the drive chip 1s electrically and directly connected to the
flexible circuit board.

12. The mobile terminal according to claim 11, wherein
the tlexible circuit board, the display screen, the first section,
and the second section are parallel to one another, and
wherein the curved section has an arc shape.

13. The mobile terminal according to claim 10, wherein a
ratio of a length of the display screen to a length of the first
section 1s 1n a range from 90 to 115.

14. The mobile terminal according to claim 10, wherein
the display module further comprises:

a cover glass athixed to the display screen, wherein a ratio

of a length of the display screen to a length of the cover

glass 1s 1 a range from 0.8 to 0.98.
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